Abstract. An electrometric system for determination of carbfonic anhydrase activity was constructed. Enzyme 
of 10-3 I dithiothreitol. In 2 green and 2 red algae assayed for sensitivity to acetazolamide (Diamox), inhibition was complete at 10-4 M concentration of inhibitor. Dithiothreitol at a concentration of 10-3 m did not enhance activity in any of the homogenates, and was not necessary for enzyme expression.
Carbonic anhvdrase catalyzes the reaction: H11O + CO.
H+ + -CO3-. Th'1is reaction also takes place in the absence of the enzyme but apparently not at a ra,te fast enough for the normal metabolism of cells and organiisms (10) . No survey has yet been made oni the presence or absence anid distribution of carbonic anhv,drase in mlarinie macroscopic algae. 2 Its activity has been reported in 9 bacteria (22) , microscopic algae (15, 21) , higher plants (8, 24) , invertebrates (18) , and vertebrates (17) , anid probably is of funldamiiental inmportance wherever CO.. is transported or exchanged.
Very little -work has been done on the plant enzyme, btut there are indications that the enzyme in plants is distinct from that found in animilal tissues and red cells, although it is far from being clear to what extent this is so. Plant carbonic anlhydrase is thought to be only wveaklx affected, if at all, by sulfonamides (5, 9) although the literature shows s,ome variability (1, 11, 13, 19, 24) . It has been found by some workers that free sulfhydryl groups are necessarv for expression of the plant enzyme or for its enhancement (1, 23) but variability in this regard has ailso been reported (15, 24) .
With this as a background, it was decided to initiate a study of representatives of the 3 major divisions of macroscopic algae in the sea-the Chllo-1 Supported by Grant HE-10222 from the United States Public Health Service. 2 Enzyme activity has been looked for previously in the brown alga, Ficuis serratus, (2, 20) (12) was tested witlh several algal extracts and wvith purified beef red blood cell enzyme. but the system did not give sufficiently precise results. The reaction measured is a dehydration whereby CO., is evolved after NaHCO3 is mixed with the homogenate. AIajor disadvantages of this method are that the enzyme may be partialily denatured due to the vigorous shaking of the reaction vessel, the rate measurement is strongly dependent upon rate of CO., removal from solution, and carbonic anhy-drase activity mav be modified by the strength of buffer employed (0.1-0.2 M) (6).
The reaction vessels were 20 ml pyrex beakers. Dithiothreitol at a concentration of 10-3 M did not enhance activity in any of the algal homogenates after 30 min incubation. One plant, Chaetomitorpha, was homogenized also in buiffer plus DTT. but the activity expressed was the same as that where the stabilizer was added later to the buffer homogenate. Only 1 plant, Plocanmitm, was affected by the PCMPS, activity being decreased by 66 % at 10-4 M. Only 7.5 % inhibition occurred when the homogenate was incubated with 10-4 M PCMPS and 10-3 M DTT. It is doubtful that the inhibition shown by both DTT and PCMPS in Lauirencia is significant. The changes produced by these compounds in other plants were about 5 % and cannot be considered significant. Four species (2 red and 2 green), Laurentcia, Plocamizum, Ulva., and Codiuln were tested for their susceptibility to inhibition by acetazolamide. Enzyme activity of all 4 plants was completely inhibited at 10-4 M concentration.
The graph showin,g the effect of protein concen- Fig. 1 and 2 . tration (from diluted homogenates) on the rate of log EMF drop for 3 species (Fig. 4) demonstrates that the relative enzyme activities listed in table I are a function of tissue-buffer ratios at time of homogenization and will change with a chan-ge in these ra.tios. Protein concentration-s in undiluted homogenates (approx. 5 mg/ml) yield a rate of log EMF drop not much greater than the highest figure shown on the graph, and with some species (e.g. Codiwn) this rate starts to decrease before this concentration is reached. The species in Fig. 4 were collected in a different month (November) and at a different location than their counterparts in be interpreted as nmeaning that either there is no requirement for SH in the enzyme activity or that the enzyme remains in a sufficiently reduced state in the homogenate and is therefore protected. The inhibitor study shows that for Plocamiunm, the su'lfhydryl group appears to be necessary for the enzyme activity. Also, a sulfonamide, acetazolamide, did cause an inhibition, which was complete, at 10-4 M in the 4 species examined.
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